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BOTY302 Special, Trimester 3 2015 


Answer four questions. All questions are of equal value. Allow 30 minutes per 
question. There is internal choice within questions 2, 3 and 4. Include labelled 
sketches and examples where relevant. 


1. Describe the distinctive anatomical features of C,4 plants. In which cells are the C3 and Ca, 
pathways and where are the two major enzymes involved in these two pathways 
located? Discuss the evolutionary origins of the C4 plants and the plasticity exhibited in 
some species. Give examples. 


2. Write notes on two (2) of the following: 


(a) Discuss and describe the anatomical differences between endo- and 
ectomycorrhizal fungi and their interaction with plant cells. Use diagrams. 


(6) What is the osmotic potential of plant cells? Discuss the physiological response of 
osmotic adjustment. 


(c) Compare and contrast the anatomy and physiology of sun and shade leaves. 


3. Write notes on three (3) of the following: 
a) What are the mechanisms used by plants to tolerate heavy metals? 


b) The export of nutrients is initiated as a leaf begins to senesce. Describe and 
compare what happens to calcium and phosphorus during this process. Use 
examples from eucalypt forests and/or chenopod shrublands. 


c) Describe the forms of phosphorus in soils and plants. 


d) What physical features and biochemical mechanisms can plants deploy to protect 
the photosystems from over-excitation under photoinhibitory conditions? 


4. Write notes on two (2) of the following: 


a) Can the physiological behavior of a single leaf describe that of a whole plant or 
forest? Discuss the issues associated with ‘scaling up’. 


b) Describe and compare the xeromorphic features of a leaf of Eucalyptus, the leaf- 
like structures of Australian species of Acacia and the stems of Casuarina. 


c) Describe the pathway for movement of water out of, and carbon dioxide into, the 
leaf. Where are the resistances (or conductances) to flow and which are the most 
significant for these two compounds? 


Please remember - This examination question paper MUST BE HANDED IN. Failure to do 
so may result in the cancellation of all marks for this examination. 
Writing your name and number on the front will help us confirm that your paper has been 
returned. 


